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THE US PRISON SYSTEM HAS BE-
come an important front in the
effort to treat and control the
spread of human immunode-

ficiency virus (HIV) infection, serving
as the principal screening and treat-
ment venue for thousands of individu-
als with or at high risk for HIV infec-
tion who have limited access to
community-based health care.1,2 Many
inmates are offered HIV testing for the
first time while incarcerated,3 and three-
quarters of inmates with HIV infec-
tion initiate treatment during incar-
ceration.4 Although the majority of
HIV-infected inmates respond well to
antiretroviral therapy (ART) and dem-
onstrate high levels of adherence to
complex antiretroviral drug regimens
during incarceration,5 many discon-
tinue their treatment following re-
lease from prison.5-7

During the transition back to their
home communities, released inmates
frequently encounter multiple social
and economic challenges, such as se-
curing housing and employment, re-
establishing connections with family,
managing finances, and often coping
with substance use and mental health
disorders.8,9 Because the majority of
former inmates are without private or
public health insurance for the first sev-
eral months after release,8 accessing
ART in a timely fashion represents a for-

midable challenge. Unfortunately, these
treatment barriers occur precisely at a
time when judicious continuation of

ART is most critical. In the weeks fol-
lowing release from prison, former
inmates are particularly vulnerable to
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Context Interruption of antiretroviral therapy (ART) during the first weeks after re-
lease from prison may increase risk for adverse clinical outcomes, transmission of hu-
man immunodeficiency virus (HIV), and drug-resistant HIV reservoirs in the commu-
nity. The extent to which HIV-infected inmates experience ART interruption following
release from prison is unknown.

Objectives To determine the proportion of inmates who filled an ART prescription
within 60 days after release from prison and to examine predictors of this outcome.

Design, Setting, and Participants Retrospective cohort study of all 2115 HIV-
infected inmates released from the Texas Department of Criminal Justice prison sys-
tem between January 2004 and December 2007 and who were receiving ART before
release.

Main Outcome Measure Proportion of inmates who filled an ART prescription within
10, 30, and 60 days of release from prison.

Results Among the entire study cohort (N=2115), an initial prescription for ART was
filled by 115 (5.4%) inmates within 10 days of release (95% confidence interval [CI],
4.5%-6.5%), by 375 (17.7%) within 30 days (95% CI, 16.2%-19.4%), and by 634
(30.0%) within 60 days (95% CI, 28.1%-32.0%). In a multivariate analysis of pre-
dictors (including sex, age, race/ethnicity, viral load, duration of ART, year of dis-
charge, duration of incarceration, parole, and AIDS Drug Assistance Program appli-
cation assistance), Hispanic and African American inmates were less likely to fill a
prescription within 10 days (adjusted estimated risk ratio [RR], 0.4 [95% CI, 0.2-0.8]
and 0.4 [95% CI, 0.3-0.7], respectively) and 30 days (adjusted estimated RR, 0.7 [95%
CI, 0.5-0.9] and 0.7 [95% CI, 0.5-0.9]). Inmates with an undetectable viral load were
more likely to fill a prescription within 10 days (adjusted estimated RR, 1.8 [95% CI,
1.2-2.7]), 30 days (1.5 [95% CI, 1.2-1.8]), and 60 days (1.3 [95% CI, 1.1-1.5]). Inmates
released on parole were more likely to fill a prescription within 30 days (adjusted esti-
mated RR, 1.3 [95% CI, 1.1-1.6]) and 60 days (1.5 [95% CI, 1.4-1.7]). Inmates who
received assistance completing a Texas AIDS Drug Assistance Program application were
more likely to fill a prescription within 10 days (adjusted estimated RR, 3.1 [95% CI,
2.0-4.9]), 30 days (1.8 [95% CI, 1.4-2.2]), and 60 days (1.3 [95% CI, 1.1-1.4]).

Conclusion Only a small percentage of Texas prison inmates receiving ART while
incarcerated filled an initial ART prescription within 60 days of their release.
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resuming sexual and substance abuse–
related behaviors with new and former
contacts.10-12 Those who discontinue
ART at this time are at increased risk
of developing a higher viral burden, re-
sulting in greater infectiousness and
higher levels of drug resistance, poten-
tially creating reservoirs of drug-
resistant HIV in the general commu-
nity.11,13,14

In view of this, understanding the ex-
tent to which prisoners experience in-
terruptions in ART after their release
is important from a public health per-
spective. Because little published in-
formation is available on this topic, we
conducted a study in the nation’s larg-
est state prison system15 to determine
the proportion of HIV-infected in-
mates who filled a prescription for ART
medication within 60 days following
their release. We also examined demo-
graphic, clinical, and correctional pre-
dictors of this outcome.

METHODS
Study Population and Design

This retrospective cohort study in-
cluded all 2115 HIV-infected inmates
released from the Texas Department of
Criminal Justice (TDCJ) prison sys-
tem between January 1, 2004, and De-
cember 31, 2007, and receiving ART at
the time of release. All health care for
TDCJ inmates is provided by the Uni-
versity of Texas Medical Branch or
Texas Tech University Health Sci-
ences Center and is based on a man-
aged care model.16 The study was con-
ducted at the University of Texas
Medical Branch between August 2007
and September 2008. All data were col-
lected between January and March 2008
and analyzed between March and De-
cember 2008. Our study was designed
to determine the percentage of the co-
hort that filled at least 1 prescription
for ART medication from the Texas
AIDS Drug Assistance Program (ADAP)
within 10, 30, and 60 days after re-
lease from prison.

This study was reviewed by and re-
ceived approval from institutional re-
view boards at the University of Texas
Medical Branch, Baylor College of Medi-

cine, and the Texas Department of State
Health Services and was reviewed and
approved by the Office for Human Re-
search Protections, US Department of
Health and Human Services. Because
the study was confined to an analysis
of retrospective electronic data, all in-
stitutional review boards waived the re-
quirement to obtain subject authoriza-
tion for use and disclosure of personal
health information as well as prior con-
sent of the individual affected. After the
initial linkage, all data were com-
pletely deidentified and maintained in
a password-protected format. All insti-
tutional review boards approved pub-
lication of study results in aggregate
form to ensure that no individual was
at risk of being identified.

Medical Evaluation
and HIV Screening

During intake into the prison system,
all TDCJ inmates undergo medical and
psychiatric examinations. This intake
assessment takes place over approxi-
mately 60 minutes and includes a de-
tailed medical history, mental health
screening, physical examination, and
laboratory tests. During the study pe-
riod, all incoming inmates were of-
fered serological screening for HIV in-
fection at intake; approximately 10%
refused. Additionally, HIV screening
was available to all inmates through-
out their incarceration (up to 2 times
per year at the inmate’s request and
whenever medically indicated).

In September 2005, the TDCJ insti-
tuted a policy of mandatory HIV screen-
ing at release. A small number (ap-
proximately 3-5 per month) of inmates
diagnosed in the 30 days prior to re-
lease are not prescribed ART within the
TDCJ and thus are not included in the
study cohort. However, they are given
a list of clinicians in their home com-
munity who provide care to patients
with HIV infection and a copy of their
recent HIV laboratory test results.

The seroprevalence of HIV in the
TDCJ during the 4-year study period
was 1.5% (2004), 1.5% (2005), 1.7%
(2006), and 1.6% (2007). Consistent
with most US state prison systems, HIV

clinical care in TDCJ is based on US De-
partment of Health and Human Ser-
vices guidelines.17 Care is directed by
HIV specialists and includes standard
laboratory and clinical monitoring at
least 3 times per year, initiation of ART
when the CD4 cell count is 350 cells/µL
or less, and treatment for opportunis-
tic diseases. Our cohort (N=2115) in-
cluded all released inmates receiving
ART and represented 55% of the total
population of HIV-infected inmates re-
leased during the study period; the re-
mainder of the population was not re-
ceiving ART at the time of release.

HIV Discharge Planning

The TDCJ Field Services division,
which oversees discharge planning for
HIV-infected inmates, identifies all in-
mates diagnosed with HIV infection
within 30 days of their scheduled re-
lease from prison. On the day of their
release, all inmates receiving ART are
instructed by a field services em-
ployee to contact a Texas ADAP case-
worker via a toll-free telephone num-
ber to obtain an initial 30-day supply
of ART drugs. In addition, the in-
mates are provided with a package con-
taining (1) a 10-day supply of ART
medication, (2) a list of clinicians in the
inmate’s home community who pro-
vide care to HIV-infected patients, (3)
a copy of their recent HIV laboratory
test results, (4) an ADAP application
form, and (5) an ADAP medication cer-
tification form signed by a physician.

Formal Assistance
With ADAP Application

In addition to standard discharge plan-
ning, some members of the study popu-
lation received formal assistance from
a discharge planning coordinator in
completing and submitting their appli-
cation to ADAP for the initial 30-day
supply of ART medication. Because this
program was implemented with lim-
ited resources across a broad geo-
graphic region at 110 prison units, pro-
gram administrators were able to
provide this service to only 55% of the
TDCJ population diagnosed with HIV
infection during the study period. How-
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ever, as the HIV discharge planning in-
frastructure developed, the propor-
tion of inmates receiving such assistance
increased in a stepwise fashion over
time (see Results).

Texas ADAP

All eligible inmates who choose to con-
tinue ART after their release can ob-
tain their first 30-day supply of medi-
cation from ADAP. Funded through the
Ryan White HIV/AIDS Treatment Mod-
ernization Act Part B (formerly Ryan
White CARE Act Title 2), the Texas
ADAP supplies eligible persons with
ART agents approved by the US Food
and Drug Administration as well as
other medications used in HIV care. To
qualify for ADAP, a patient must meet
financial criteria and lack other payor
sources. Based on our assessment of a
random sample (n=500) of inmates re-
leased during the 4-year study period,
we estimate that 100% of HIV-
infected TDCJ inmates who received
ART during their incarceration quali-
fied for ADAP assistance after release.

The ADAP program is administered
through a central office in the Texas
Department of State Health Services,
located in Austin. Medications are dis-
tributed through a network of partici-
pating pharmacies, local health depart-
ments, and public health clinics. To
have an initial ADAP prescription
filled, the inmate must complete, sign,
and submit a 4-page ADAP applica-
tion. In addition, a 1-page medication
certification form detailing recent
laboratory values must be completed
and signed by a clinician. Both the
application and form must be submit-
ted to the central ADAP office by mail
or fax. Subsequently, an applicant
must contact an ADAP caseworker via
a toll-free telephone number. At this
time, the caseworker assigns the
former inmate to the ADAP-approved
pharmacy closest to his or her current
address. The ADAP-approved phar-
macy then contacts the TDCJ phar-
macy to have the former inmate’s pre-
scription for ART drugs transferred.
ADAP personnel ship the medication
to the clinic or pharmacy within 5

days after receiving the application
and the approved TDCJ prescription
order. With few exceptions, the ART
package is received by the pharmacy
within 1 business day of its shipment.
The entire ADAP process, from appli-
cation submission to receipt of medi-
cation, typically takes between 5 and
10 days. Inmates who receive ADAP
application assistance generally file
their application 2 to 3 weeks before
their release date. Those who do not
receive ADAP application assistance
may file their application on the day of
their release or any time after that. For
this investigation, the prescription fill
date was defined as the date the pack-
age was shipped.

For persons who live in remote ru-
ral areas, medications can be obtained
via a mail-order pharmacy. Although
ADAP-approved pharmacies may
charge a $5 co-payment per prescrip-
tion, they cannot refuse to fill a pre-
scription because of a client’s inability
to pay. Subsequent 30-day supplies of
ART drugs can also be obtained from
ADAP, provided the released inmate
continues to meet the financial crite-
ria and does not have another payor
source such as Medicaid, Medicare, or
private insurance. Although an esti-
mated 20% of HIV-infected inmates in
the Texas prison system qualify for
Medicaid and 5% qualify for Medicare
within 1 year of release, the activation
of these benefits generally takes be-
tween 4 and 6 months. Therefore, for
newly released inmates to continue ART
without a significant treatment inter-
ruption, their initial prescription for a
30-day supply of medication must be
filled by ADAP shortly after their re-
lease.

Duration of Incarceration

Federal disability benefits, including
supplemental security income and So-
cial Security disability insurance, are al-
most always interrupted when a per-
son is incarcerated. These benefits are
typically linked with health care cov-
erage via Medicaid or Medicare. The du-
ration of incarceration may affect the
time required to reinstate these ben-

efits after release.18 As an example, when
an individual receiving supplemental
security income benefits is incarcer-
ated for less than 12 consecutive
months, the Social Security Adminis-
tration suspends the benefits but usu-
ally will resume payments shortly af-
ter release, provided the individual still
meets financial criteria. However, when
the incarceration period exceeds 12
continuous months, the inmate must
file a new application for supplemen-
tal security income benefits, includ-
ing verification of continuing disabil-
ity as well as financial need, which may
take several months. No published in-
formation is available on how time to
reinstatement of Medicaid and other
public health insurance benefits var-
ies according to duration of incarcera-
tion. To examine the effect of dura-
tion of incarceration on the study
outcomes, we examined inmates incar-
cerated for less than 12 months vs all
others.

Metropolitan Status

To assess whether the inmate’s home
county was classified as metropolitan
vs nonmetropolitan, we relied on a clas-
sification scheme developed by the US
Office of Management and Budget and
based on the key elements of popula-
tion size (at least 50 000 residents in the
core urbanized area), density (a core
area within the urbanized area of at least
1000 persons per square mile), and eco-
nomic integration (measured primar-
ily by commuting flows).

Data Sources

The primary data sources for this study
were the TDCJ electronic medical
record database and the Texas ADAP
database. The TDCJ electronic medi-
cal record database contains demo-
graphic characteristics (ie, sex, age, and
race/ethnicity) and medical records of
all TDCJ inmates. Race/ethnicity clas-
sification (African American, non-
Hispanic white, or Hispanic) was de-
fined by TDCJ and was self-reported via
a multiple-choice item on the prison in-
take questionnaire. Because HIV treat-
ment outcomes may vary substan-
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tially by race/ethnicity, we included this
variable in our analyses. The database
maintained by the Texas Department
of State Health Services contains infor-
mation on all ADAP prescription or-
ders filled from 2003 to the present.

Statistical Analysis

The distribution of demographic, cor-
rectional, and clinical characteristics
were summarized for the overall study
population and by sex. To address con-
cerns about selection bias among in-
mates who received ADAP applica-
tion assistance, we examined the
association of this intervention with
each of the other study covariates using
the Mantel-Haenszel �2 statistic. Addi-
tionally, we used the Mantel-Haenszel
�2 test of trend to examine whether the
percentage of inmates who received
ADAP application assistance in-
creased in linear fashion over time. We
also assessed the proportion of in-
mates who filled a second ADAP pre-
scription. This variable is an indicator
of having completed the first 30-day
ART regimen and, because the former
inmate must obtain the second ADAP
prescription from a clinician in the com-
munity, it provides evidence that com-
munity-based HIV treatment was
initiated.

The magnitude of association be-
tween the predictor variables and each
of the 3 dichotomous outcomes (ie, fill-
ing an ART prescription within 10, 30,
and 60 days) was summarized as the
unadjusted odds ratio (OR) with 95%
confidence intervals (CIs). Next, to as-
sess the independent effects of mul-
tiple covariates in predicting the bi-
nary outcomes, adjusted ORs were
calculated using unconditional logis-
tic regression analysis.19

Our final model retained all 3 demo-
graphic variables and 6 additional co-
variates. Variables were included in the
final model based on whether or not
they yielded an unadjusted OR that was
statistically significant (P=.05) for at
least 1 of the 3 outcomes. Our pur-
pose in removing 4 covariates (major
psychiatric disorder, CD4 cell count,
criminal offense classification, and

county population size) from the final
model was to reduce the likelihood of
collinearity and to generate a more par-
simonious model.19 Two-sided signifi-
cance tests were reported for all ad-
justed ORs.

We examined selected first-order in-
teraction terms for a number of vari-
ables based on a priori hypotheses, but
none were statistically significant. Only
2 of the study variables had missing val-
ues: CD4 cell count had 4 missing val-
ues, and HIV viral load had 7 missing
values. All 7 members of the cohort with
missing values for HIV viral load were
excluded from the multivariate analy-
sis. Because ORs can sometimes exag-
gerate risk ratios (RRs), we converted
all ORs and associated 95% CIs to RR
estimates using previously validated
methods by Zhang and Yu.20 Statisti-
cal analyses were conducted using SAS
version 8 (SAS Institute, Cary, North
Carolina).

Power Calculations

Power calculations for the binary out-
comes of filling an ART prescription by
10, 30, and 60 days were conducted
using SAS and based on the approach
proposed by Hsieh et al21 for simple un-
conditional logistic regression mod-
els. Given the study cohort size of 2115
for a binary covariate that has a preva-
lence of 50%, the logistic regression test
of �=0 (�=.05, 2-sided) had more than
80% power to detect a difference in ART
prescription fill rates of 22% vs 17%
(RR, 1.24). Likewise, for a binary co-
variate that has a prevalence of 20%, this
analytic approach had more than 80%
power to detect a difference in ART pre-
scription fill rates of 20% vs 14% (RR,
1.43).

RESULTS
All HIV-infected inmates (N=2115) re-
leased from the TDCJ between Janu-
ary 1, 2004, and December 31, 2007,
and receiving ART at the time of re-
lease were included in the analyses.
TABLE 1 shows the distribution of the
study population’s demographic, clini-
cal, and correctional characteristics
overall and according to sex. The vast

majority were men (83.3%) and be-
tween 30 and 49 years of age (76.4%).
African Americans comprised 60.3% of
the study population, followed by non-
Hispanic whites (26.7%) and Hispan-
ics (13.0%). In terms of clinical char-
acteristics, 17.5% of the cohort had at
least 1 major psychiatric disorder,
45.4% had final CD4 cell counts greater
than 350 cells/µL, and 55.2% had an un-
detectable viral load at the time of re-
lease. Additionally, 46.5% of the co-
hort had received ART for at least 1 year
during the current period of incarcera-
tion. Assessment of correctional char-
acteristics showed that 53.2% of in-
mates were incarcerated for at least 1
year, 50.5% were released on parole,
and 58.4% were incarcerated for at least
1 drug-related charge. Overall, 94.6%
of the inmates were released to home
counties defined as metropolitan, and
54.7% received formal assistance with
completing and submitting ADAP
forms.

Because ADAP application assis-
tance was provided to only 55% of the
study population, we examined the re-
ceipt of such assistance according to
each of the study covariates. The pro-
portion of released inmates who were
provided ADAP application assistance
increased in a linear fashion accord-
ing to calendar year (�2, 356.24;
P� .001). Inmates incarcerated for more
than 1 year (unadjusted estimated RR,
0.8 [95% CI, 0.7-0.9]; P= .009) and
those released on parole (unadjusted es-
timated RR, 0.8 [95% CI, 0.7-0.9];
P=.006) were also more likely to have
received ADAP application assistance.
None of the other study variables, how-
ever, were associated with having re-
ceived ADAP assistance.

Among the entire study cohort
(N=2115), an initial prescription for
ART medication was filled by 115
(5.4%) of the former inmates within 10
days of release, by 375 (17.7%) within
30 days, and by 634 (30.0%) within 60
days (TABLE 2). Assessment of unad-
justed estimated RRs and 95% CIs re-
vealed several associations between the
study factors with each of the 3 binary
outcomes. The rate of having an ART
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prescription filled within 10 days was
lower among African Americans (4.2%)
and Hispanics (4.0%) than among non-
Hispanic whites (9.0%); higher among
inmates with CD4 cell counts greater
than 350 cells/µL (7.0%) compared with
those with counts less than 200 cells/µL
(3.9%); higher among inmates with an
undetectable viral load (7.0%) com-
pared with those with a detectable vi-
ral load (3.6%); higher among in-

mates receiving ART for at least 1 year
(6.9%) than among those receiving ART
for less than 1 year (4.2%); higher
among inmates incarcerated for at least
1 year (6.8%) than among those incar-
cerated for less than 1 year (3.8%);
higher among inmates released on pa-
role (6.6%) than among those with a
standard, unsupervised release (4.3%);
and higher among those who received
formal ADAP application assistance

(7.9%) compared with those who did
not (2.5%).

Our assessment of the proportion of
inmates who filled an ART prescrip-
tion within 30 days of release yielded
similar findings. The rate of filling a pre-
scription within this period was higher
among inmates aged 30 through 49
years (18.4%) compared with those
aged 16 through 29 years (11.1%);
lower among African Americans
(16.8%) and Hispanics (14.6%) com-
pared with non-Hispanic whites
(21.4%); higher among inmates with
CD4 cell counts greater than 350
cells/µL (20.6%) compared with those
with counts less than 200 cells/µL
(14.6%); higher among those with an
undetectable viral load (21.2%) com-
pared with those with a detectable vi-
ral load (13.2%); higher among in-
mates receiving ART for at least 1 year
(21.9%) than among those receiving
ART for less than 1 year (14.2%); higher
among inmates incarcerated for at least
1 year (21.2%) than among those in-
carcerated for less than 1 year (13.8%);
higher among those released on pa-
role (21.1%) than among those with a
standard, unsupervised release (14.2%);
and higher among those who received
formal ADAP application assistance
(22.8%) compared with those who did
not (11.6%).

The rate of filling a prescription
within 60 days was higher among in-
mates aged 30 through 49 years (30.7%)
and 50 years or older (31.9%) com-
pared with inmates aged 16 through 29
years (19.3%); higher among inmates
with CD4 cell counts greater than 350
cells/µL (34.6%) compared with those
with counts less than 200 cells/µL
(24.8%); higher among those with an
undetectable viral load (34.7%) com-
pared with those with a detectable vi-
ral load (24.1%); higher among in-
mates receiving ART for at least 1 year
(36.7%) than among those receiving
ART for less than 1 year (24.1%); higher
among inmates incarcerated for at least
1 year (35.6%) than among those in-
carcerated for less than 1 year (23.6%);
higher among those released on pa-
role (37.6%) than among those with a

Table 1. Baseline Characteristics of Texas Department of Criminal Justice Prison Inmates
Receiving ART and Released Between January 1, 2004, and December 31, 2007

Characteristic

No. (%)

Total
(N = 2115)

Male
(n = 1762)

Female
(n = 353)

Age, y
16-29 171 (8.1) 128 (7.3) 43 (12.2)

30-49 1615 (76.4) 1335 (75.8) 280 (79.3)

�50 329 (15.5) 299 (17.0) 30 (8.5)

Race/ethnicity
Non-Hispanic white 565 (26.7) 467 (26.5) 98 (27.8)

Hispanic 274 (13.0) 242 (13.7) 32 (9.1)

African American 1276 (60.3) 1053 (59.8) 223 (63.2)

Major psychiatric disorder
No 1745 (82.5) 1486 (84.3) 259 (73.4)

Yes 370 (17.5) 276 (15.7) 94 (26.6)

CD4 cell count, cells/µL
�200 622 (29.5) 525 (29.9) 97 (27.6)

200-350 528 (25.1) 416 (23.7) 112 (31.8)

�350 957 (45.4) 814 (46.4) 143 (40.6)

Viral load
Detectable 944 (44.8) 776 (44.2) 168 (47.7)

Undetectable 1163 (55.2) 979 (55.8) 184 (52.3)

Duration of ART, y
�1 1131 (53.5) 860 (48.8) 271 (76.8)

�1 984 (46.5) 902 (51.2) 82 (23.2)

Calendar year of discharge
2004 430 (20.3) 357 (20.3) 73 (20.7)

2005 454 (21.5) 372 (21.1) 82 (23.2)

2006 562 (26.6) 481 (27.3) 81 (23.0)

2007 669 (31.6) 552 (31.3) 117 (33.1)

Duration of incarceration, y
�1 990 (46.8) 745 (42.3) 245 (69.4)

�1 1125 (53.2) 1017 (57.7) 108 (30.6)

Drug-related criminal offense
No 879 (41.6) 775 (44.0) 104 (29.5)

Yes 1236 (58.4) 987 (56.0) 249 (70.5)

Released on parole
No 1046 (49.5) 814 (46.2) 232 (65.7)

Yes 1069 (50.5) 948 (53.8) 121 (34.3)

County population size
Nonmetropolitan 115 (5.4) 96 (5.5) 19 (5.4)

Metropolitan 2000 (94.6) 1666 (94.6) 334 (94.6)

ADAP application assistance
No 959 (45.3) 790 (44.8) 169 (47.9)

Yes 1156 (54.7) 972 (55.2) 184 (52.1)
Abbreviations: ADAP, AIDS Drug Assistance Program; ART, antiretroviral therapy.
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standard, unsupervised release (22.2%);
and higher among those who received
formal ADAP application assistance
(33.6%) compared with those who did
not (25.7%).

Adjusted RR estimates were calcu-
lated using logistic regression to as-
sess whether these associations per-
sisted after adjustment for potential
confounding variables (TABLE 3). Our

findings show that Hispanic and Afri-
can American inmates were less likely
to fill a prescription within 10 days (ad-
justed estimated RR, 0.4 [95% CI, 0.2-
0.8] and 0.4 [95% CI, 0.3-0.7], respec-

Table 2. Unadjusted Predictors of Having an ART Prescription Filled Among Texas Department of Criminal Justice Prison Inmates Receiving
ART and Released Between January 1, 2004, and December 31, 2007

Characteristic

�10 d After Release �30 d After Release �60 d After Release

No. (%)
Unadjusted Estimated

RR (95% CI)a No. (%)
Unadjusted Estimated

RR (95% CI)a No. (%)
Unadjusted Estimated

RR (95% CI)a

Overall (N = 2115) 115 (5.4) 375 (17.7) 634 (30.0)

Sex
Male 97 (5.5) 1 [Reference] 322 (18.3) 1 [Reference] 552 (31.3) 1 [Reference]

Female 18 (5.1) 0.9 (0.5-1.5) 53 (15.0) 0.8 (0.6-1.1) 82 (23.2) 0.8 (0.6-1.0)

Age, y
16-29 5 (2.9) 1 [Reference] 19 (11.1) 1 [Reference] 33 (19.3) 1 [Reference]

30-49 95 (5.9) 2.0 (0.8-4.6) 297 (18.4) 1.7 (1.1-2.5) 496 (30.7) 1.6 (1.2-2.0)

�50 15 (4.6) 1.6 (0.6-4.0) 59 (17.9) 1.6 (1.0-2.5) 105 (31.9) 1.7 (1.2-2.2)

Race/ethnicity
Non-Hispanic white 51 (9.0) 1 [Reference] 121 (21.4) 1 [Reference] 183 (32.4) 1 [Reference]

Hispanic 11 (4.0) 0.4 (0.2-0.8) 40 (14.6) 0.7 (0.5-0.9) 77 (28.1) 0.9 (0.7-1.1)

African American 53 (4.2) 0.4 (0.3-0.6) 214 (16.8) 0.7 (0.6-0.9) 374 (29.3) 0.9 (0.8-1.1)

Major psychiatric disorder
No 97 (5.6) 1 [Reference] 311 (17.8) 1 [Reference] 537 (30.8) 1 [Reference]

Yes 18 (4.9) 0.9 (0.5-1.5) 64 (17.3) 1.0 (0.7-1.2) 97 (26.2) 0.9 (0.7-1.0)

CD4 cell count, cells/µLb

�200 24 (3.9) 1 [Reference] 91 (14.6) 1 [Reference] 154 (24.8) 1 [Reference]

200-350 24 (4.6) 1.2 (0.7-2.0) 84 (15.9) 1.1 (0.8-1.4) 145 (27.5) 1.1 (0.9-1.3)

�350 67 (7.0) 1.8 (1.2-2.8) 197 (20.6) 1.4 (1.2-1.7) 331 (34.6) 1.4 (1.2-1.6)

Viral loadc

Detectable 34 (3.6) 1 [Reference] 125 (13.2) 1 [Reference] 227 (24.1) 1 [Reference]

Undetectable 81 (7.0) 1.9 (1.3-2.8) 247 (21.2) 1.6 (1.3-1.9) 403 (34.7) 1.5 (1.3-1.6)

Duration of ART, y
�1 47 (4.2) 1 [Reference] 160 (14.2) 1 [Reference] 227 (24.1) 1 [Reference]

�1 68 (6.9) 1.7 (1.2-2.4) 215 (21.9) 1.5 (1.3-1.8) 361 (36.7) 1.5 (1.3-1.7)

Calendar year of discharge
2004 10 (2.3) 1 [Reference] 40 (9.3) 1 [Reference] 96 (22.3) 1 [Reference]

2005 20 (4.4) 1.9 (1.0-3.9) 63 (13.9) 1.5 (1.0-2.1) 123 (27.1) 1.2 (1.0-1.5)

2006 45 (8.0) 3.5 (1.8-6.4) 123 (21.9) 2.3 (1.8-3.1) 186 (33.1) 1.5 (1.2-1.8)

2007 40 (6.0) 2.6 (1.3-4.9) 149 (22.3) 2.4 (1.8-3.2) 229 (34.2) 1.5 (1.3-1.8)

Duration of incarceration, y
�1 38 (3.8) 1 [Reference] 137 (13.8) 1 [Reference] 234 (23.6) 1 [Reference]

�1 77 (6.8) 1.7 (1.2-2.4) 238 (21.2) 1.6 (1.2-1.8) 400 (35.6) 1.5 (1.3-1.7)

Drug-related criminal offense
No 55 (6.3) 1 [Reference] 152 (17.3) 1 [Reference] 269 (30.6) 1 [Reference]

Yes 60 (4.9) 0.8 (0.5-1.1) 223 (18.0) 1.1 (0.8-1.2) 365 (29.5) 0.9 (0.8-1.1)

Released on parole
No 45 (4.3) 1 [Reference] 149 (14.2) 1 [Reference] 232 (22.2) 1 [Reference]

Yes 70 (6.6) 1.5 (1.1-2.1) 226 (21.1) 1.5 (1.2-1.8) 402 (37.6) 1.7 (1.5-1.9)

County population size
Nonmetropolitan 7 (6.1) 1 [Reference] 14 (12.2) 1 [Reference] 35 (30.4) 1 [Reference]

Metropolitan 108 (5.4) 0.9 (0.4-1.8) 361 (18.1) 1.5 (0.9-2.3) 599 (30.0) 1.0 (0.7-1.3)

ADAP application assistance
No 24 (2.5) 1 [Reference] 111 (11.6) 1 [Reference] 246 (25.7) 1 [Reference]

Yes 91 (7.9) 3.1 (2.0-4.8) 264 (22.8) 2.0 (1.6-2.4) 388 (33.6) 1.3 (1.1-1.5)
Abbreviations: ADAP, AIDS Drug Assistance Program; ART, antiretroviral therapy; CI, confidence interval; RR, risk ratio.
aOdds ratios were converted to RR estimates using methods by Zhang and Yu.20

bMissing data for 4 inmates.
cMissing data for 7 inmates.
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tively) and 30 days (adjusted estimated
RR, 0.7 [95% CI, 0.5-0.9] and 0.7 [95%
CI, 0.5-0.9]), compared with non-
Hispanic whites. Inmates with an un-
detectable viral load were more likely
to fill a prescription within 10 days (ad-
justed estimated RR, 1.8 [95% CI, 1.2-
2.7]), 30 days (adjusted estimated RR,
1.5 [95% CI, 1.2-1.8]), and 60 days (ad-
justed estimated RR, 1.3 [95% CI, 1.1-
1.5]) than inmates with a detectable vi-
ral load at release. Inmates released on
parole were more likely to fill a pre-
scription within 30 days (adjusted es-
timated RR, 1.3 [95% CI, 1.1-1.6]) and
60 days (adjusted estimated RR, 1.5
[95% CI, 1.4-1.7]) than inmates with
a standard, unsupervised release. In-

mates who received formal assistance
in completing an ADAP application
were more likely to fill a prescription
within 10 days (adjusted estimated RR,
3.1 [95% CI, 2.0-4.9]), 30 days (ad-
justed estimated RR, 1.8 [95% CI, 1.4-
2.2]), and 60 days (adjusted estimated
RR, 1.3 [95% CI, 1.1-1.4]) than in-
mates who received no such assis-
tance.

The percentage of inmates who filled
a second ADAP prescription is pre-
sented according to the duration of
treatment interruption. Of the entire
study cohort (N=2115), 634 (29.9%)
filled their first ADAP prescription
within 60 days of release. Of the 2115
total inmates, 39 (1.8%) filled their sec-

ond prescription in time to avoid treat-
ment interruption; 254 (12.0%) expe-
rienced a treatment interruption
ranging between 1 and 30 days, 221
(10.4%) between 31 and 90 days, and
59 (2.8%) between 91 days and 1 year;
and 61 (2.9%) did not refill an ADAP
prescription. Restricting this analysis to
the subgroup of former inmates who
filled their first ADAP prescription
within 60 days of release (n = 634)
showed that 39 (6.2%) experienced no
treatment interruption; 254 (40.0%)
had a treatment interruption ranging
between 1 and 30 days, 221 (34.8%) be-
tween 31 and 90 days, and 59 (9.3%)
between 91 days and 1 year; and 61
(9.6%) did not refill an ADAP prescrip-

Table 3. Adjusted Predictors of Having an ART Prescription Filled Among Texas Department of Criminal Justice Prison Inmates Receiving ART
and Released Between January 1, 2004, and December 31, 2007

Characteristic

�10 d After Release �30 d After Release �60 d After Release

Adjusted Estimated
RR (95% CI)a

P
Value

Adjusted Estimated
RR (95% CI)a

P
Value

Adjusted Estimated
RR (95% CI)a

P
Value

Sex
Male 1 [Reference] 1 [Reference] 1 [Reference]

Female 1.2 (0.7-1.3) .55 1.0 (0.7-1.2) .80 0.9 (0.7-1.1) .20

Age, y
16-29 1 [Reference] 1 [Reference] 1 [Reference]

30-49 1.8 (0.7-4.2) .22 1.5 (1.0-2.3) .07 1.4 (1.1-1.8) .03

�50 1.4 (0.5-3.7) .57 1.4 (0.8-2.3) .18 1.4 (0.9-1.9) .09

Race/ethnicity
Non-Hispanic white 1 [Reference] 1 [Reference] 1 [Reference]

Hispanic 0.4 (0.2-0.8) .008 0.7 (0.5-0.9) .01 0.9 (0.7-1.1) .15

African American 0.4 (0.3-0.7) �.001 0.7 (0.5-0.9) .007 0.9 (0.8-1.1) .13

Viral loadb

Detectable 1 [Reference] 1 [Reference] 1 [Reference]

Undetectable 1.8 (1.2-2.7) .004 1.5 (1.2-1.8) �.001 1.3 (1.1-1.5) �.001

Duration of ART, y
�1 1 [Reference] 1 [Reference] 1 [Reference]

�1 1.0 (0.5-1.8) .98 1.2 (0.8-1.7) .27 1.1 (0.9-1.5) .20

Calendar year of discharge
2004 1 [Reference] 1 [Reference] 1 [Reference]

2005 1.9 (0.9-3.8) .12 1.4 (1.0-2.1) .06 1.2 (0.9-1.5) .12

2006 2.1 (1.1-4.7) .03 1.9 (1.3-2.6) �.001 1.3 (1.1-1.7) .008

2007 1.5 (0.7-3.0) .26 1.9 (1.3-2.6) �.001 1.4 (1.1-1.7) .003

Duration of incarceration, y
�1 1 [Reference] 1 [Reference] 1 [Reference]

�1 1.6 (0.9-2.8) .11 1.2 (0.8-1.6) .29 1.1 (0.9-1.5) .30

Released on parole
No 1 [Reference] 1 [Reference] 1 [Reference]

Yes 1.3 (0.9-1.9) .18 1.3 (1.1-1.6) .009 1.5 (1.4-1.7) �.001

ADAP application assistance
No 1 [Reference] 1 [Reference] 1 [Reference]

Yes 3.1 (2.0-4.9) �.001 1.8 (1.4-2.2) �.001 1.3 (1.1-1.4) .003
Abbreviations: ADAP, AIDS Drug Assistance Program; ART, antiretroviral therapy; CI, confidence interval; RR, risk ratio.
aOdds ratios converted to RR estimates using methods by Zhang and Yu.20

bMissing data for 7 inmates.
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tion. Of the total 1090 former inmates
ever filling a first ADAP prescription for
ART, 964 (88.4%) ever filled a second
ADAP prescription for ART (this num-
ber includes inmates who did not fill
their first ADAP prescription until af-
ter the 60-day cut point).

COMMENT
In this 4-year study of HIV-infected in-
mates released from the nation’s larg-
est state prison system, we found that
only 5% of released inmates filled a pre-
scription for ART medications soon
enough (ie, within 10 days after re-
lease) to avoid treatment interrup-
tion. Furthermore, only 18% of in-
mates filled a prescription for ART
medications within 30 days of release,
and 30% did so within 60 days. While
other studies have documented loss of
both immune function and viral sup-
pression among recidivist popula-
tions,5,7 to our knowledge this is the first
study to assess continuity of HIV phar-
macotherapy among released in-
mates. In all of the subgroups we ex-
amined, at least 90% of the former
inmates experienced a treatment inter-
ruption; more than 70% had an inter-
ruption that lasted at least 30 days, and
more than 60% had an interruption that
lasted at least 60 days.

The Strategies for Management of
Antiretroviral Therapy (SMART) study
demonstrated that even a small num-
ber of treatment interruptions leads to
poorer clinical outcomes, indepen-
dent of baseline CD4 cell count.22 Pre-
vious studies suggest that a large pro-
portion of HIV-infected inmates
discontinue their ART regimen, while
often resuming high-risk behaviors
such as injection drug use and prosti-
tution.11,14,23 In combination, these
behaviors may result in poor health out-
comes for former inmates and the cre-
ation of reservoirs of drug-resistant HIV
in the general community.11,13,14 More-
over, because a higher viral burden also
predicts greater infectiousness, former
inmates who fail or discontinue ART
may be more likely to infect their con-
tacts.24,25 In view of these risks, a care-
ful examination of policies and proce-

dures related to the release of HIV-
infected inmates is warranted. In
particular, greater coordinationbetween
state and local agencies, health care
institutions, and community-based
organizations is needed to reduce this
high rate of treatment interruption
among newly released inmates.

Our study provides some evidence
for improving this low rate of linkage
to community-based ART after re-
lease from prison. We found that HIV-
infected inmates who received formal
assistance with the completion and sub-
mission of ADAP applications had sig-
nificantly higher rates of filling an ART
prescription on release compared with
inmates who did not receive this ser-
vice. An inmate’s release from prison
represents a move from a highly struc-
tured environment in which clinical
care and administration of medica-
tions can be carefully supervised to a
setting in which multiple socioeco-
nomic and psychological factors can ad-
versely affect treatment adherence and
access to care.7 Released prisoners, as
they transition back to their home com-
munities, are faced immediately and si-
multaneously with a multitude of so-
cial and economic challenges.8 It is not
surprising that those who received for-
mal assistance accessing the commu-
nity-based medication system exhib-
ited better outcomes. Because this
intervention can be implemented at
relatively low cost and with little infra-
structure, it has potential broad appli-
cability across US prison systems.

We also found that inmates re-
leased on parole had higher rates of fill-
ing an ART prescription at 30 and 60
days than those with a standard, unsu-
pervised release. It is possible that pa-
rolees’ mandatory recurring visits with
parole officers and participation in sub-
stance abuse or mental health treat-
ment programs are associated with
higher rates of adherence to medical
treatment such as ART. Because of le-
gal and ethical considerations, how-
ever, participation in or adherence to
treatment for HIV or any other physi-
cal health condition cannot be im-
posed as a condition of parole. None-

theless, in view of the higher risks of
treatment interruption among re-
leased inmates not placed on parole, tar-
geted case management programs for
this group may be warranted. How-
ever, it is acknowledged that being re-
leased on parole may not always be
helpful if individuals do not keep their
appointments with their officer and be-
cause of limited resources available in
this regard.

Our finding that inmates with un-
detectable viral loads had higher rates
of ART initiation may indicate that this
subgroup demonstrated favorable medi-
cation adherence during incarcera-
tion and continued this behavior fol-
lowing release. It is important to
consider that educational interven-
tions designed to improve HIV knowl-
edge and treatment adherence during
incarceration may ultimately lead to im-
proved continuity of ART following re-
lease.

African Americans and Hispanics
were less likely to have filled an ART
prescription at 10 and 30 days after re-
lease compared with non-Hispanic
whites. This finding is consistent with
previous community-based research in-
dicating that minority populations may
experience more socioeconomic barri-
ers to health care than their nonminor-
ity counterparts.26-28 It is noteworthy
that we found no significant differ-
ence across the 3 racial/ethnic groups
in the proportion of inmates who re-
ceived ADAP application assistance. Fu-
ture investigations that examine the
specific health care barriers faced by
African Americans as well as Hispan-
ics following release from prison may
be warranted. It is noted that none of
the study participants were Mexican na-
tionals, who would thus potentially be
able to obtain antiretroviral medica-
tions in Mexico.

Our finding that inmates 30 years and
older were more likely than their
younger counterparts to obtain a pre-
scription by 60 days is consistent with
several community-based studies that
reported that older HIV-infected pa-
tients demonstrated better adherence to
ART29,30 and better linkage to and re-
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tention in HIV care31,32 than younger pa-
tients. Each of these demographic dis-
parities highlights the importance of
developing targeted interventions for
specific subgroups who may be at in-
creased risk for treatment interrup-
tion.

Our analysis of the group of re-
leased inmates who filled a second
ADAP prescription showed that the vast
majority did not fill their second pre-
scription soon enough to avoid a sub-
stantial treatment interruption. This
finding offers some insight into the dif-
ficulty released inmates experience in
linking with HIV clinics in the general
community. To receive a second 30-
day supply of ART medication from
ADAP, the former inmate must obtain
a written prescription by completing a
medical visit to a community-based HIV
clinic. Our finding that only 6% of in-
mates who filled their initial ADAP pre-
scription within 60 days accessed their
second prescription without interrup-
tion suggests that in the months fol-
lowing release, inmates may need ad-
ditional assistance in navigating the
health care system and addressing be-
havioral and social barriers to treat-
ment.

The results of this study may have
been influenced by several limita-
tions. It is possible that some released
inmates may have received ART medi-
cations from a source other than ADAP.
Within the first 30 days of release, how-
ever, this number would likely have
been exceedingly small, given that the
vast majority of inmates have no health
benefits on release from prison. In their
study of a representative sample of more
than 800 newly released US prison in-
mates, Mallik-Kane and Visher8 re-
ported that 75% of former inmates had
no public or private health insurance
2 to 3 months after community reen-
try, and 65% still had no insurance by
8 to 10 months.

All HIV-infected inmates released
from prison in Texas and who do not
have private insurance qualify for
ADAP. Because almost all of these in-
dividuals are from disadvantaged so-
cioeconomic backgrounds, it is un-

likely that many released inmates would
have accessed ART from other sources.
Even inmates who eventually receive
public health care benefits receive their
initial 30-day supply of ART medica-
tions as well as a substantial portion of
subsequent medication from ADAP.
However, because 60 days may have
been enough time for a small but sig-
nificant proportion of released in-
mates to gain access to ART through
other sources—including Medicare and
Medicaid—our analyses focusing on the
percentage of inmates who filled an
ADAP prescription by 60 days should
be interpreted with caution.

Another potential limitation is that
it was difficult to determine the extent
to which the higher rates of ART ini-
tiation among inmates who received
ADAP application assistance might re-
flect an underlying selection bias. Al-
though HIV discharge planning coor-
dinators did not target specific clinical
or demographic subgroups of inmates
to receive ADAP application assis-
tance, it is possible that unmeasured be-
havioral characteristics may have re-
sulted in inmates either seeking or being
selected for such assistance. However,
our analyses of the study factors across
the 2 subgroups showed that, with the
exception of parole status and dura-
tion of incarceration, all demographic
and clinical characteristics were rela-
tively evenly distributed. In particu-
lar, we observed no statistically signifi-
cant differences in CD4 cell count or
viral load across the 2 ADAP applica-
tion assistance subgroups.

Additionally, our use of multivari-
ate modeling permitted simultaneous
adjustment for several potential con-
founding factors. Nevertheless, the high
likelihood of unmeasured confound-
ing and selection bias associated with
ADAP application assistance limits our
ability to make strong inferences about
this finding. A randomized trial is
needed to more rigorously examine the
role of this factor in accessing ART fol-
lowing release from prison.

The retrospective nature of this study
limited our ability to assess a number
of important social and behavioral char-

acteristics. In particular, because infor-
mation on injection drug use—which
is prevalent among HIV-infected indi-
viduals and has long been associated
with poor ART adherence33,34—was un-
available, we were unable to examine
its effect on filling an ART prescrip-
tion. Additionally, the inmate’s poten-
tial fear of stigmatization associated
with receiving HIV treatment follow-
ing release represents an important bar-
rier to ART adherence among commu-
nity-based samples35-37 that we were
unable to assess. To fully characterize
these and other important determi-
nants of obtaining ART after release, in-
depth qualitative studies are needed.

Despite these limitations, we be-
lieve that this study has important
strengths. It represents the largest in-
vestigation of newly released prison in-
mates with HIV infection and is the first
to examine continuity of ART for all in-
mates released statewide. Because this
study was carried out in the nation’s
largest state prison system,15 these find-
ings have a high degree of statistical
power. Moreover, given that the HIV
screening and treatment policies of the
TDCJ are comparable with those of
most other state prisons,38 these find-
ings are likely generalizable to other US
correctional systems. No published in-
formation is available on the extent to
which US prison systems provide re-
leased inmates with assistance or in-
formation related to ADAP services. It
is likely, however, that ADAP repre-
sents the optimal initial source of ART
medications for the vast majority of re-
leased inmates in the United States.
ADAP has long served as a bridge to ser-
vices for impoverished HIV-positive
persons and is the most expeditious
pathway to obtaining ART drugs dur-
ing the immediate postrelease pe-
riod.39

In conclusion, we found that 90% or
more of released inmates did not fill a
prescription for ART medication soon
enough to avoid a treatment interrup-
tion and that more than 80% did not
fill a prescription within 30 days of re-
lease. These exceedingly high rates of
treatment interruption suggest that
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most inmates face significant adminis-
trative, socioeconomic, or personal bar-
riers to accessing ART when they re-
turn to their communities. Future
prospective and in-depth qualitative
studies are needed to more rigorously
examine these barriers. Adequately ad-
dressing a public health crisis of this
scale and complexity will require care-
fully coordinated efforts between aca-
demic institutions, the criminal jus-
tice system, and public health agencies.
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